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COMPLETE SPECIFICATION 
Improvements in Continuous Acting Sieve Centrifuges 



We, Braunschweigische Maschinen- 
bauanstalt A.G., a German Company, of 5, 
Bahnhofstrasse, Brunswick, Germany, do here- 
by declare the invention for which we pray 

5 that a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the follow- 
ing statement: — 
This invention is for improvements in -con- 

10 tinuous acting sieve centrifuges and has for 
one of its objects to provide a centrifuge 
which is capable of effective action under 
variable conditions of working such as 
changes in the consistency of the material pre- 

15 sented to it. 

Known forms of continuous acting sieve 
centrifuges for the separation of solids and 
liquids can be broadly divided into two main 
types, namely transverse action centrifuges 

20 and continuous sieve centrifuges which mate 
use of a conical drum. Centrifuges of the first 
type consist essentially of cylindrical rotary 
drums and transverse action floors inside 
them which convey the material to be centri- 

25 fuged by pulsating movements through the 
drum. Such transverse action centrifuges have 
not been developed in practice to any great 
extent because their complicated construction 
makes then! very expensive machines which 

30 are not economical in use. Fig. 1 of the 
accompanying drawings referred to later shows 
at a, b, c, and d diagrams of basic arrange- 
ments of continuous sieve centrifuges which, 
in contrast to the transverse action centrifuges 

35 employ conical drums. In such sieve centri- 
fuges the examples a, c and d have the dis- 
advantage that they are complicated and 
moreover, when used for example for separat- 
ing sugar from juices, they tend to impair 

40 the size of the crystals and to damage the 
crystal face. 

The similar continuous sieve centrifuges 
which work with only one simple conical 
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drum as at b in Fig. 1 have the disadvantages 
due to the constant conical angle of the drum 
that they are only suitable for effective con- 
tinuous treatment of materials having a very 
even unvarying composition with regard to 
their viscosity and the amount and nature of 
their solid content. In circumstances in which 
unavoidable variations occur in the composi- 
tion of the input material, variations in the 
effectiveness of operations of the sieve centri- 
fuges are bound to occur for several reasons. 
As for instance in a sugar factory, the com- 
position of the mixture which reaches the 
separating stage cannot, for practical reasons, 
be kept constant in viscosity, crystal content, 
size of crystals and concentration, it would be- 
necessary for effective separation to have the 
cone angle of a conical drum made different 
from time to time to adapt it to changing 
working conditions. The same consideration 
applies to other separation processes, e.g. for 
treating coal slime, lime sludge, separating 
salt crystals from salt lyes and separation of 
slimes of other kinds* The present invention 
accordingly seeks to provide a centrifuge 
wherein the action of the sieve drum is adap- 
table to suit the working conditions existing at 
any time. 

In^ accordance with the invention there is 
provided a continuous acting centifuge hav- 
ing a rotary sieve drum, wherein the axial 
cross sectional form of the drum is curved or 
composed of several sections of different in- 
clination, and a concentric rotating distributor 
disc is arranged within the drum with its 
plane at right angles to the longitudinal axis 
of the drum, which disc is movable axially 
of the drum. The distributor disc may have 
rib-like elevations on its material receiving 
face running from its centre outwards in 
straight or curved lines. By so forming the 
drum and providing the distributor disc the 
centrifuge is capable of acting effectively to 
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give the required separating action despite 
variations in consistency of the input material, 
the distributor disc being adjustable along the 
axis of the drum to appropriate settings to 
5 suit changes in working conditions. 

Other provisions of the invention relate to 
the collection and cleaning of materials separ- 
ated by the centrifuge as will appear herein- 
after. 

10 Reference will now be made to the accom- 
panying drawings for description of certain 
preferred constructions illustrated by way of 
example therein. In the drawings Figure 1 
shows very diagrammatically at a, b, c and 

15 6% loiown forms of centrifuges already referred 
to above; 

Figure 2 is an elevation view in central 
cross section showing one form of centrifuge 
in accordance with the invention; 

20 Figure 3 is a cross sectional plan view 
taken on the line B — B, of Fig. 2, and 

Figure 4 is a view corresponding to Fig. 
2 but illustrating a modification. 

In contrast to the previously known simple 

25 conical sieve drum bodies as shown for ex- 
ample in Fig. 1 at b, the centrifuge shown 
in Fig. 2 has, a be*!l-«haped sieve drum body 
1 mounted to rotate on a vertical axis and 
supported by a hollow shaft 3 mounted in 

30 suitably spaced anti-friction bearings. Inside 
the body 1 there is mounted a concentric rota- 
ting distributor disc 2 to receive the input 
material, the disc 2 being movable along the 
longitudinal axis of the drum body 1 for 

35 example to positions indicated at I, II and 
HI in Fig. 2. This adjusting movement of 
the rotating distributor disc 2 may be effected 
through a shaft 4 to which the disc 2 is 
secured. Preferably, with a view to securing 

40 better separation of the solid material ob- 
tained the disc 2 is provided with rib-like 
ridges 20 running from its centre outwards 
in straight or curved lines. A cylindrical or 
conical jacket 21 may also be provided on 

45 the disc 2 above the ridges 20. In order to 
provide for bodily movement of the distribu- 
tor disc 2 in addition to its rotation at con- 
stant speed, so that "it can be adjusted when 
the input material varies, the shaft 4 fixed 

50 to the disc is extended through the hollow 
main driving shaft 3 which carries and drives 
tlie bell-shaped drum body 1. For driving 
the shaft 4 and the distributor disc 2 while 
permitting axial movement thereof, in an ar- 

55 rangement suitable for use when tiie variation 
in the input material occurs over a limited 
range, the shaft 4 is provided with splines 
or spur gears 5 (Figs. 2 and 3) which engage 
with internal splines or teeth on two shells 

60 6 fixed to the interior of the main driving 
shaft 3 (Figs. 2 and 3. The shaft 3 and with 
it the bell-shaped drum body 1 of Figure 2 
are driven in a loiown way for example by an 
electric motor 7 and a driving belt 8 shown 



in Fig. 2. The axial adjustment of the shaft 4 65 
and distributor disc 2 may for example be 
effected by means of a stationary (and not 
simultaneously rotating) hydraulic cylinder 9 
coupled to shaft 4 through a suitable bearing. 

In practising the invention in a case in 70 
which the input material may vary in its 
properties over a wide range it will be pre- 
ferred to drive tfie distributor disc 2 (Fig. 
2), preferably from the shaft 3, through a 
speed change device which is adjustable to 75 
vary the speed of the disc in relation to that 
of the bell-shaped or stepped conical drum. 
The speed of the disc is so chosen that a 
sufficient centrifugal force is created to pro- 
ject the input material across the gap be- 80 
tween the distributor disc and drum, which 
gap will vary according to the difference be- 
tween the diameter of the distributor disc and 
the diameter of the particular part of the 
bell-shaped or conical stepped drum posi- 85 
tioned at the level of adjustment of the distri- 
butor disc. 

The input material to be centrifuged is fed 
to the apparatus of the invention through an 
otherwise known feed-pipe 10 (Fig. 2) and 90 
distributed by the rotating distributor plate 2. 
and the rotary effect of the likewise rotating 
bell-shaped drum body X (Fig. 2). The action 
of the distributor disc is not exclusively tied 
to a bell-shaped drum body; it also works ex- 95 
cellently with a stepped conical drum by caus- 
ing a variation in the separating time or in 
the quantity. By varying the position of the 
distributor disc 2 in relation to the drum 
body, examples of different settings of the 100 
disc being shown at I, II, and HI in Fig. 2 > 
the input material can be fed according to 
its consistency etc. to the bell-shaped drum 
body at places with different angles of in- 
clination as indicated at « and ft (Fig. 2) 105 
and at different distances from the inlet and 
outlet of the drum body. In Fig. 2, for ex- 
ample, the position HI of the distributor disc 
2 feeds to an area of central inclination a, 
while position II feeds to an area of central in- 110 
clination £ on the bell-shaped drum body. 
A continuous sieve centrifuge so constructed, 
which is equipped with such adjustable dis- 
tributor disc and with a bell-shaped or 
stepped conical drum body, makes possible 115 
effective continuous separation of materials 
having a wide range of variation in composi- 
tion, and particularly in solid content, in sharp 
contrast with hitherto known continuous sieve 
centrifuges which operate exclusively with a 120 
simple " continuous " drum and are not suit- 
able for the proper separation by continuous 
action of materials varying in their composi- 
tion. The areas of different inclination of the 
drum surface and especially the provision of 125 
larger inclination angles towards the drum 
outlet are advantageous features, because as 
the separated solid material travels further to 
the drum outlet it becomes drier and thus 
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travels with greater weight against the drum 
surface. 

An alternative form of apparatus is shown 
in Fig. 4 wherein the drum body consists of 

5 several conical sections of different cone 
angles l 1 , l n 3 l 111 , contiguous, in an axial 
direction and connected to one another. The 
other pans employed are as those described 
with reference to Fig. 2. The advantages of 

10 the rotary distributor disc 2 in conjunction 
with the stepped drum body of Fig. 4 will 
be evident from the foregoing description. 

By the adjustment of the distributor disc 
axially of the drum body the separated solid 

15 material can be allowed to stay for a variable 
length of time in the bell-shaped or stepped 
conical drum body. 

Continuous transverse action centrifuges as 
well as the previously known simple conical 

20 sieve centrifuges as depicted at a, b, c and d 
in Fig. 1 suffer from the further disadvantage 
that the solid material thrown off, e.g. sugar 
crystals, leaves the drum at a high speed and 
strikes against a cylindrical collecting jacket 

25 of known form as represented in parts b, c 
and d of Fig. 1. 

In carrying out the invention it is preferred 
to surround the rotating bell-shaped or 
stepped conical drum body 1 with a 

30 specially formed collecting ring 12 replac- 
ing the known cylindrical collecting jacket. 
The ring 12 deflects the thrown-off material, 
which arrives at high speed, in a kind of flow- 
diversion path turning through about 90°. It 

35 is advisable to make the inner face of this 
collecting ring 12 as smooth as possible. Thus 
the thrown off material does not, as previ- 
ously, strike almost at right angles: on to a 
cylindrical collecting jacket, but engages more 

40 or less tangentially with the ring 12 (lugs. 
2 and 4) which is made concave with its 
admission side conforming approximately 
to the flight direction of the thrown-off 
material- The solid material obtained, on 

45 being deflected upwardly by the collecting ring 
12, uses much of its kinetic energy owing to 
air resistance and deceleration by gravity after 
movement for a time in the direction of arrow 
D and can then be collected whilst moving 

50 at a greatly decreased speed. Further in car- 
rying out the invention it may be advan- 
tageous further to reduce the kinetic energy 
of the solid material obtained by use also 
of a secondary deflecting and collecting ring 

55 13 concentric with the ring 12 to receive and 
deflect the material leaving the latter, or by 
employment in series of more than two de- 
flecting and collecting rings. The second col- 
lecting ring 13 is conveniently positioned 

60 above the collecting ring 12 and so formed 
as to act in the manner of a flow-diverter 
and this or a subsequent ring is arranged to 
deflect the thrown-off material so as to deliver 
it in the direction of the final collecting place 

65 for the separated solid material. 



The bell-shaped or stepped drum body, the 
adjustable distributor disc, the collecting rings 
for the thrown-off material and other novel 
features of the apparatus already described can 
be used advantageously not only in a vertical 70 
upstanding centrifuge, as shown in Figs. 2 
and 4, but also in a horizontal or slanted or 
depending centrifuge. 

It may happen that with a centrifuge as 
herein described the separated solid material 75 
can accumulate between the distributor plate 
2 and the bottom of the belJ-shaped or 
stepped conical drum. As the diameter of 
the drum below the level of the distributor 
disc will always be smaller than its diameter 80 
at and above the level of the distributor 
disc, the centrifugal force exerted on any solid 
material below the distributor disc may be 
insufficient to raise it along the drum surface 
into the proper path for delivery from the 85 
drum. To circumvent this disadvantage the 
drum 1 is desirably provided below the 
lowest level of the distributor plate 2 with 
either a sieve much coarser than that used 
at and above the lowest level of the plate 2, or 90 
with no sieve at all ? so that any solid 
material which has inadvertently passed to 
below the distributor plate can leave the drum 
again through large sieve holes or slots 18 
in the drum and be fed anew to the centrifuge. 95 
To receive such ejected solid material a col- 
lecting jacket 19 (Figs. 2 and 4) is mounted 
concentrically on and within an outer collect- 
ing jacket 14 and partly below the bottom 17 
of the drum. iqq 

Some solid materials, during the actual 
process of centrifuging, require a so-called 
finishing treatment in which the thrown-off 
material already separated in the main from 
the mother liquor is washed, for example by 105 
steam of water, while still inside the rotating 
centrifuge body. With previously known con- 
tinuous sieve centrifuges employing a simple 
conical drum, as at b in Fig. 1, this finishing 
treatment has not been on the whole success- 110 
ful because centrifuges of this kind neces- 
sarily operate with the separated solid 
material forming only a very thin layer, often 
only about 2 mm. thick, on the inside of the 
rotating drum. 115 

In carrying out the invention, a sieve 
centrifuge provided with a stepped conical or 
bell-shaped drum preferably has washing 
water, washing steam or washing solution fed 
to it at a single stage or at a plurality of 120 
stages one above another on to the inside of 
the upper part of the drum body (see E Figs. 
2 and 4) and the washing agent is collected 
in one or more collecting runnels 15 attached 
to the outer collecting jacket 14 or forming 125 
part thereof. Preferably the washing agent 
is delivered fractionally at a plurality of 
stages as at e, /, and, if desired, g, and in 
such a way that the washing agent delivered 
at the top supply point e passes through the 130 
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solid material on the drum into the topmost 
collecting runnel 15 from which it is fed 
back by an impeller device, for example a 
pump 15, to the next supply point /. From 

5 the latter the washing agent passes through 
the solid material on the drum into the second 
collecting runnel 15. If required, there may be 
a third supply point g 3 supplied from the 
second runnel 15 and further fractions may 

10 be fed in at any desired additional number of 
stages. 

* The washing or cleansing of the separated 
solid material may be carried out by using 
a saturated solution or lye as the washing 

15 agent which wil serve to detach, remove and 
replace any film of mother liquor or mother 
lye still adhering to the thrown-off material, 
without acting upon the thrown-off material 
itself. For example, in sugar manufacture, 

20 solid sugar mass is separated by centrifugin^ 
a film of mother syrup remains round the 
individual sugar crystals. If these crystals 
are then washed with a saturated solution of 
■very pure sugar, Le. a solution which can 

25 dissolve no more sugar, the less pure adherent 
film of mother syrup is detached and replaced 
by a very pure film of the washing solu- 
tion. 

WHAT WE CLAIM IS: — 

30 1. A continuous acting sieve centrifuge 
having a rotary sieve drum, wherein the axial 
cross-sectional form of the drum is curved or 
composed of several sections of different in- 
clination, and a concentric rotating distributor 

35 disc is arranged within the drum with its plate 
at right angles to the longitudinal axis of the 
drum, which disc is movable axially of the 
drum. 

2. A centrifuge according to Claim 1 where- 
40 in the distributor disc has rib-like elevations 

on its material receiving face running from 
its centre outwards in straight or curved lines, 

3. A centrifuge according to Cla im 2 
wherein there is a cylindrical or conical jacket 

45 arranged concentrically on the distributor disc 
above the ril>-like elevations. 

4. A centrifuge according to any of Claims 
1 to 3 wherein the distributor disc is rotated 
at the same speed as the drum. 

50 5. A centrifuge according to Claim 4 where- 



in the driving shaft of the distributor disc is 
driven from the driving shaft of the drum. 

6. A centrifuge according to Claim 5 
wherein the driving shaft of the movable dis- 
tributor disc and the driving shaft of the 55 
conical drum are inter-connected by splines 

or spur teeth. 

7. A centrifuge according to any of Claims 
1 to 3 wherein the relative speeds of the 
drum and the distributor disc are variable. 65 

S. A centrifuge according to any of the 
preceding claims wherein the axial cross-sec- 
tional form of the drum is stepped, with each 
step formed as a different conical section. 

9. A centrifuge according to any of the 70 
preceding claims wherein below the lowest 
level of the distributor plate the inside of the 
drum either has a coarser sieve than that at or 
above the said level or is devoid of any 
sieve. 75 

10. A centrifuge according to any of the 
preceding claims wherein the separated solid 
material thrown off from within the drum 
is guided by one or more concave deflector 
plates disposed concentrically with the axis 80 
of the drum, and each having its inlet side 
conforming approximately to the direction of 
movement of the thrown-off material 

11. A centrifuge according to any of the 
preceding claims wherein a washing agent is 85 
fed at one stage or fractionally at a plurality 

of stages one above another on to the inside of 
the upper part of the drum. 

12. A centrifuge according to Claim 11 
wherein the washing agent acting on the solid 90 
material obtained is collected in one collect- 
ing runnel or fractionally in several collecting 
runnels. 

13. A centrifuge according to Claims 11 
and 12 wherein for fractional washing the 95 
washing agent is fed back from a later stage 

to an earlier stage by an impeller device, for 
example a pump. 

14. A continuous acting sieve centrifuge 
constructed and operating substantially as 100 
hereinbefore described with reference to 
Figures 2 and 4 of the acompanying drawings. 

ERIC POTTER & CLARKSON, 
Chartered Patent Agents. 
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